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[57] ABSTRACT

An active dynamic seat has a base, an intermediate piece
linked to the base and a seating part linked to the interme-
diate piece. The seating part is made of two pieces. The two
halves of the seating part are resiliently linked in the vertical
direction to the intermediate piece, independently from each
other, and have each a support part and a seating half
arranged thereon. Each seating half of a seating part half 1s

mounted so as to tilt backwards and forwards on the support
part.

12 Claims, 4 Drawing Sheets
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1
ACTIVE DYNAMIC SEAT

The invention relates to an active dynamic seat.

BACKGROUND OF THE INVENTION

Conventional seating furniture is designed in most cases
so that the body, especially the back, is supported by
correspondingly fashioned seating surfaces and backs 1n an
anatomically maximally favorable position. Although such
seating furniture is frequently felt to be comfortable, there 1s
the decisive drawback that the body sits merely passively on
such seats, 1.e. the back muscles are hardly stressed, and the
intervertebral disks are stressed merely statically in the
“pressure mode”. As a result, a long-term usage of such seat
furnishings leads to degeneration of the back muscles and
wasting of the intervertebral disks. Impairment of health and
pains in the back and hip regions (e.g., sciatica) are the
frequent consequence of such static and passive sitting.

For this reason, seating furnishings have been developed
permitting a so-called active dynamic sitting wherein the
back musculature and the intervertebral disks are constantly
slightly active. This active dynamic siiting attitude 1is
attained in practically all cases by maintaining the actual
seat of the seating furniture in a labile position and making
it optionally additionally resilient in the vertical direction.

Such an active dynamic seating device has been
described, for example, in DE 73 11 140. This seat consists
essentially of a seat part connected via a first tilting joint
with a supporting shank, the latter, in turn, being articulated
by means of a second tilting joint to the base of the seating
device. In this arrangement, each tilting joint consists pref-
erably of a cap formed respectively at the end of the
supporting shank, this cap being guided in a holiow cylinder
and stressed by a coil spring arranged in the hollow cylinder.

On account of the planar structure of the underside of the
cap, the latter is in contact, in the non-stressed condition,
with the bottom or, respectively, top of the hollow cylinder
so that, without stress, a perfect alignment i1s achieved of
base, supporting shank, and seat. When stress is exerted on
this seating device, the two coil springs of the tilting joints
are compressed, the two caps being urged into the two
hollow cylinders. The tilting movement of these two joints
is attained by the feature that the bore in the top of the lower
cylinder or, respectively, in the bottom of the upper hollow
cylinder is slightly larger than the outer diameter of the
supporting shank.

However, the disadvantage arises herein that the maxi-
mally possible tilting angle of each tilting joint in the
stressed condition is dependent on the distance of the planar
side of the cap from the bottom or top of the hollow cylinder
and thus on the weight of the person presently using this
seating device. Moreover, it is extremely difficult to main-
tain one’s balance on this seating device so that, at least for
inexperienced users, there must be the possibility that at
least one of the tilting joints 1s blocked. This results from the
fact that, upon deflection of the tilting joint at the base of the
seating device into a specific direction, a deflection of the
upper tilting joint 1n the same direction takes place 1n a
preferred manner.

SUMMARY OF THE INVENTION

The invention is based, therefore, on the object of pro-
viding an active dynamic seat ensuring, on the one hand, a
seating position active to an adequate extent and, on the
other hand, permitting a harmless use of the seating device
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2

even without a prolonged training phase and/or familiariza-
tion phase.

Moreover, the invention 1s based on the task of creating an
active dynamic seat that can be produced in a simple and
economical way.

The invention attains this object with the characterizing
features of claim 1.

A labile equilibrium for the seated person is ensured by
the division of the seat part into two seat parts halves
connected independently of each other in a vertically resil-
ient fashion with the intermediate piece of the seating
device, and by the forwardly and rearwardly tiltable con-
nection of each seat half of a seat part half with a supporting
part. Thus, an active dynamic seating position results with-
out any appreciable transverse movements of the seat part so
that the seating device of this invention can be utilized even
by inexperienced users without any long training or famil-
1arization phase.

In a further embodiment, the seat part halves are con-
nected to the intermediate piece by way of respectively one
parallel double rocker arm, the latter being engaged by a
device for restoration into the neutral position. The restoring

device can here be designed, 1n particular, as a correspond-
ingly located tension or compression Spring,

Additional embodiments of the invention can be seen
from the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

'The invention will be described in greater detail below
with reference to embodiments illustrated in the drawings
wherein:

FIG. 1 is a lateral view of a schematically shown embodi-
ment of the seating device according this invention, and

FIG. 2 is a partial top view of the seating device in FIG.
1

FIGS. 3(a), 3(b), and 3(c) are lateral views, of the seat in
concave shape, convex shape, and planar shape, respec-
tively.

FIG. 3(d) is a cross-section of the seat of FIG. 3(b)
showing a core within the seat along a section line III(D)—
II(D). |

FIG. 4 shows an end view of the plates of the seat halves
being selectively aflixed.

FIG. 5 shows a means for selectively affixing a seat
cushion to a seat half,

FIG. 6 shows a means for laterally deflecting the seat half
in a forward and rearward direction.

FIG. 7 shows another example of a supporting bearing
portion which 1s curved downwardly in convex fashion,

DETAILED DESCRIPTION OF THE
EMBODIMENTS

The embodiment of the active dynamic seat shown in
FIG. 1 consists of a base 1, an intermediate piece 2 con-
nected thereto, and a seat part 3.

The base 1 exhibits, as is known, several feet arranged 1in
stellate fashion and integrally connected at their inner ends.

With the central zone of the base 1, formed 1n this way, the
lower end of the intermediate piece 2 is connected, the seat
part 3 being attached to the upper end of this piece. The seat
part 3, for safety reasons, must here be located substantially
in a position above the central zone of the base 1. In case the
seat part 3, as illustrated in FIG. 1, 1s attached merely at 1ts
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rear side to the intermediate piece 2, then the intermediate
piece 2 must be suitably designed.

As can be seen from the schematic top view of the seating
device according to this invention of FIG. 1, illustrated in
FIG. 2, the seat part 3 is constructed to be bipartite,
consisting of two seat part halves 4. The seat part halves 4
each comprise a supporting part 5, a seat half 6 being
arranged on this supporting part to be pivotable forwardly
and rearwardly about an axis A.

For this purpose, as illustrated in FIG. 1, each plate 7 of
a seat half 6 can have on the underside, e.g., a first bearing
part 8 pivotably connected with a second bearing part 9
arranged on the supporting part S by means of an axie
engaging into corresponding bores. In order to ensure the
restoring of the unstressed seat part or the unstressed seat
halves into the neutral position, restoring devices must be
provided which engage at the seat halves 6. In the embodi-
ment of the invention shown in FIG. 1, these restoring
devices are fashioned as tension or compression springs 10
which are arranged in each case before and, respectively,
behind the axis A between the supporting parts 5 and the
plates 7 of the seat halves 6. The springs 10 are, of course,
fixed in their position by means of retaining devices, not
shown in detail, and can moreover be connected with the
plats 7 and/or the supporting parts 3.

Respectively one seat cushion 11 1s arranged on the plates
7. The seat cushion 11 can consist, for example, of fabric-
covered foam material, a core structure 18 as shown in FIG.
4, and can be connected to the plate 7 optionally fixedly or
releasably, as by known conventional selective fixing means
17, shown by a block in FIG. 5. In order to promote an
anatomically favorable sitting attitude, the seat cushion 11
can be designed to be convex, concave, planar, or wedge-
shaped. In case of a wedge-shaped design, the higher end ot
the wedge should be located in the back of the seated person.
The concave, convex and planar shapes are shown in FIG.
3(a), 3(b) and 3(c), respectively. The seat cushion 11 has a
core structure 18 (see FIG. 3(d)) which is substantially
dimensionally stable even under load.

Moreover, the seat cushions 11 and/or the plates 7 can be
joined flexibly with each other as by known conventional
flexible connecting means 16 (e.g. an elastic material or
device) shown as a block in FIG. 4; 1n particular, a corre-
spondingly flexible, one-piece seat cushion 11 can be uti-
lized, as shown in FIG. 2.

The mounting of the seat part halves 4 to the intermediate
piece 2 is effected in the embodiment of the invention shown
in FIG. 1 by means of respectively one of the parallel double
rocker arms 12. The parallel double rocker arms 12 consist
of respectively two rocker arms 13 rotatably supported at a
predetermined mutual spacing in the upper end of the
intermediate piece 2. The ends of these rocker arms facing
the seat part 3 are in each case rotatably connected to the
supporting parts 5 at the same mutual spacing. For this
purpose, the ends of the supporting parts 5 facing the
intermediate piece 2 are angled at a right angle so that these
ends extend in parallel to the upper end of the intermediate
piece 2.

However, for a functioning of these parallel double rocker
arms 12 arranged respectively on one side of the interme-
diate piece 2, it is merely necessary to arrange the respec-
tively four fulcrums in the form of a parallelogram.

The other ends of the two rocker arms 13 of each paraliel
double rocker arm 12 are connected each to a tension spring
14, the lower ends to the latter being connected to the
intermediate piece 2 in the zone of a knee 15 designed for
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this purpose. The seat part halves 4 are consequently sup-
ported independently of each other to be resilient essentially
in the vertical direction by the system consisting of the
double parallel rocker arms 12 and the tension springs 14. A
labile equilibrium results for the seated person in conjunc-
tion with the likewise independently possible pivoting of the
seat halves 6 about the axis A; the characteristic of this
equilibrium 1s determined by the dimensioning of the ten-
sion springs 14 or, respectively, the compression or tension
springs 10.

The teaching of this invention, namely to design the seat
part 3 to be bipartite and to fashion each seat part half to be
resilient substantially in the vertical direction and also to
fashion the seat halves to be pivotable about an axis, can, of
course, also be realize in another way: For example, the
supporting parts § of the seat part halves 4 can each be
connected with pneumatically resilient cylinders which are

retained on a substantially vertically extending intermediate
piece 2.

Moreover, the base 1 can assume any other desired shape
ensuring the stability and thus safety of the seating device.
Additionally, several casters can be located at the base 1 in
a manner known per se in order to permit an easy displace-
ment of the seating device.

Furthermore, the base 1 can exhibit a bearing portion that
is curved downwardly in a slightly convex fashion, likewise
facilitating the displacement of the seating device on
account of the smaller contact surface as shown 1n FIGS. 1
and 7. Additionally, it has been found that such a very slight
curvature of the contact surface—with a diameter of the base
of about 50 cm to 60 cm, the marginal zone should have a
spacing of about 0.5 cm to 1 cm from a planar contact
surface—has a positive effect on the desired active dynamic
sitfing attitude.

Finally, each set half 6 of the seat part halves 4 can be
arranged on the supporting part 5 to be displaceable 1n the
forward and rearward directions, whereby a further possi-
bility of motion in a transverse direction 1s added, beyond
the pivoting motion about pivot A. In this arrangement, the
deflection in the forward and rearward directions from the
neutral position can take place against a restoring force
provided by known conventional spring means 19. This
motion is not to be confused with the rotational motion about
pivot A shown in FIG. 1. Herein, the deflection is in a
forward/reverse deflection, left/right as shown 1n FIG. 6
whereat such movement is against the spring force of spring
means 19.

I claim:

L. An active dynamic seat comprising:

a base;

an intermediate piece having an upper end and a lower
end, the lower end being connected to the base;

a seat part; and

connection means for connecting the intermediate piece to
the seat part; wherein

the seat part includes two seat halves, the seat halves
being connected separately by the connection means,
substantially vertically resiliently to the intermediate
piece, each seat half including a plate and a supporting
part, the plate being pivotably supported on the sup-
porting part to be tiltable 1n forward and rearward
directions, wherein the connection means include a pair
of parallel double rocker arms, one of the pair of
parallel double rocker arms connecting each supporting
part to the intermediate piece, and a first spring means
for biasing each parallel double rocker arm.
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2. The seat according to claim 1, wherein the base further
includes a supporting bearing portion, the portion being
slightly curved downwardly in convex fashion.

3. The seat according to claim 1, wherein each seat half
further includes a seat spring means disposed between the
plate and the supporting part for restoring deflection in the
forward and rearward directions to a neutral position.

4. The seat according to claim 3, wherein the base further
includes a supporting bearing portion, the portion being
slightly curved downwardly in convex fashion.

5. The seat according to claim 1, wherein the seat part
further includes a seat cushion selected from a group con-
sisting of a flexible, one-piece seat cushion and a two-piece
seat cushion, said seat cushion being disposed on the two
scat halves.

6. The seat according to claim 5, wherein each seat half
further includes a seat spring means disposed between the
plate and the supporting part for restoring deflection in the
forward and rearward directions to a neutral position.

7. The seat according to claim S, wherein said seat
cushion has a core structure, said core structure being
substantially dimensionally stable even under load.
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8. The seat according to claim 1, wherein the two seat
halves are flexibly connected with each other.

9. The seat according to claim 8, wherein each seat half
further includes a seat spring means disposed between the
plate and the supporting part for restoring deflection in the
forward and rearward directions to a neutral positton.

10. The seat according to claim 8 wherein each seat half
includes a seat cushion, each said seat cushion being releas-
ably connected to the corresponding seat half, the seat
cushion having a shape selected from the group consisting of
planar, convex, concave, and wedge.

11. The seat according to claim 8, wherein each seat half
includes a seat cushion, each said seat cushion being fixedly
connected to the corresponding seat half, the seat cushion
having a shape selected from the group consisting of planar,
convex, concave, and wedge.

12. The seat according to claim 11, wherein said seat
cushion has a core structure, said core structure being

20 substantially dimensionally stable even under load.
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